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(57) To provide a self-diagnosing apparatus for a 
refrigerator which self-diagnoses an operation condition 
and advises a user of an appropriate improvement 
action if there is an abnormal condition, first, detecting 
means such as the inside temperature sensor 1 detect 
a plurality of condition-indicative quantities with respect 
to the refrigerator, and the condition-indicative quanti- 
ties are stored in the memory part 7 for a predetermined 
period. Diagnosis means such as the diagnosis calcula- 
tion value judging part 10 compare the condition-indica- 
tive quantities or a diagnosis calculation value which is 
calculated based on the condition-indicative quantities 
with a predetermined threshold value, and judges 
whether the operation condition of the refrigerator is 
normal or abnormal based on a result of the compari- 
son. At this stage, if the condition-indicative quantities 
covering the predetermined past period which are 
stored in the memory means are used as the condition- 
indicative quantities for the diagnose, it is possible to 
accurately diagnose without influence of a condition- 
indicative quantity which suddenly appears. When it is 
judged that there is an abnormal condition as a result of 
the diagnosis, an improvement action which is prelimi- 
narily determined for the abnormal condition is 
selected. The selected action is displayed visually or as 
a sound by the outputting means such as the sound out- 
putting part 14. Where a re-diagnosis is executed after 
a predetermined time since the abovementioned diag- 
nosis and the outputting means output the improvement 
action based on a result of the re-diagnosis, it is possi- 
ble to diagnose with an enhanced reliability. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a self-diag- 
nosing apparatus for a refrigerator which self-diagnoses 
the operation condition of a refrigerator such as a refrig- 
erator with a freezer and provides a user with appropri- 
ate advice regarding a method for using the refrigerator, 
etc. 

Description of the Prior Art 

[0002] A conventional refrigerator with a freezer for 
consumers, for example, when an abnormal situation 
occurs while the refrigerator is in use, emits an alarm 
which signals the abnormality, so that a service person 
who visits a user in response to a request of repair from 
the user replaces a part or otherwise appropriately 
repairs the refrigerator. 

[0003] Among such conventional refrigerators, one 
which is proposed in Japanese Laid-Open Patent Publi- 
cation No. 6-265259 of 1994, for instance, by means of 
sensors which are disposed inside and outside the 
apparatus at various sections, detects temperatures at 
the respective sections, and displays an alarm message 
when a detected temperature exceeds a predetermined 
value, while cumulatively storing the number of times at 
which such alarm messages are displayed, the fre- 
quency of opening and closing a door, and the like. 
Hence, using the cumulatively stored information, a 
service person who is in charge of repair work can pro- 
vide detailed services in accordance with an actual con- 
dition in which the apparatus is used. 
[0004] Furthermore, refrigerators with freezers for 
consumers, for example, are in various different condi- 
tions among individual homes, with respect to the con- 
ditions of installation, condition of use, room 
temperature, location of installation, the frequency of 
door opening and closing, density of articles placed in 
the refrigerator, etc. Therefore, a cause of abnormality 
such as a failure of the temperature within a refrigerator 
to decrease is, in many cases, attributable to a condition 
of installation, a condition of use, etc. Further, when 
used under an inappropriate condition of installation, 
use, etc., over a long period of time, the machine itself 
may break down. 

[0005] A conventional refrigerator as described 
above, although capable of emitting an alarm in 
response to abnormality, simply displays a condition of 
the abnormality at that time (e.g., an abnormal temper- 
ature within the apparatus), and therefore, a user can 
not tell the cause, i.e., whether the cause is a break- 
down of the machine itself or attributed to a condition of 
use or the like, until a service person arrives. This, 
accordingly, can not prevent a breakdown due to a con- 



tinuous inappropriate condition of installation, use, etc. 
[0006] The present invention has been made con- 
sidering the situation above, and accordingly, aims at 
providing a self-diagnosing apparatus for a refrigerator 
which self-diagnoses a condition in which the refrigera- 
tor operates and provides a user with an appropriate 
action to be taken in case there is an abnormality with 
the refrigerator apparatus. 

SUMMARY OF THE INVENTION 

[0007] To attain the object described above, the 
present invention is directed to a self-diagnosing appa- 
ratus for a refrigerator which self-diagnoses an opera- 
tion condition of the refrigerator, comprising: detecting 
means which detect a plurality of condition-indicative 
quantities with respect to the refrigerator; diagnosis 
means which compare the condition-indicative quanti- 
ties or diagnosis calculation values which are calculated 
based on the condition-indicative quantities with a pre- 
determined threshold value, judges whether an opera- 
tion of the refrigerator is normal or abnormal, and 
selects a predetermined improvement action which is 
set in advance for a diagnosed abnormal condition; and 
an outputting means which outputs the improvement 
action when it is judged from a diagnosis which is pro- 
vided by the diagnosis means indicating an abnormality. 
[0008] The outputting means may output the 
improvement action to be taken based on a second 
diagnosis the diagnosis means provides after a prede- 
termined time, which realizes a more reliable diagnosis. 
[0009] Further, memory means for storing the con- 
dition-indicative quantities which are detected by the 
detecting means for a predetermined period and the 
diagnosis means may diagnose based on the condition- 
indicative quantities covering the predetermined period 
which are stored in the memory means, which makes it 
possible to accurately diagnose without influence of a 
condition-indicative quantity which suddenly appears. 
[0010] Still further, the outputting means may pro- 
vide a visual and/or auditory display, which enables to 
easily inform a user of a diagnosis result. 
[0011] In the self-diagnosing apparatus for a refrig- 
erator according to the present invention, first, the 
detecting means detects a plurality of condition-indica- 
tive quantities with respect to the refrigerator. The 
detected condition-indicative quantities are stored in the 
memory means, for instance, for a predetermined 
period. The diagnosis means thereafter compares the 
condition-indicative quantities or the diagnosis calcula- 
tion values which are calculated based on the condition- 
indicative quantities with a predetermined threshold 
value, and judges whether an operation of the refrigera- 
tor is normal or abnormal based on a result of the com- 
parison. At this stage, if the condition-indicative 
quantities covering the predetermined period which are 
stored in the memory means are used as the condition- 
indicative quantities which are used for the diagnosis, it 
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is possible to accurately diagnose without influence of a 
condition-indicative quantity which suddenly appears. 
When it is judged that there is abnormality as a result of 
the diagnosis, a predetermined improvement action 
which is set in advance for that condition is selected, 5 
and displayed visually or as a sound by the outputting 
means. A re-diagnosis may be provided after a prede- 
termined time from the time the diagnosis above is 
obtained, and the outputting means may output the 
improvement action based on a result of the re-diagno- 
sis, which enables a more reliable diagnosis. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

Fig. 1 is a block diagram showing a schematic 
structure of a self-diagnosing apparatus A1 of a 
refrigerator according to a preferred embodiment of 
the present invention; 

Fig. 2 is a flow chart schematically showing an 
overall sequence of self-diagnosis processing per- 
formed by the self-diagnosing apparatus A1; 
Fig. 3 is a flow chart schematically showing a 
sequence of monitoring of an operation condition; 
Fig. 4 is a flow chart schematically showing a 
sequence of diagnosis calculation processing for a 
first diagnosis; 

Fig. 5 is a flow chart schematically showing a 
sequence of first sound guide processing; 
Fig. 6 is a flow chart schematically showing a 
sequence of re-diagnosis timer processing and a 
sequence of re-diagnosis calculation processing; 
and 

Fig. 7 is a flow chart schematically showing a 
sequence of second sound guide processing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] In the following, for understanding of the 
present invention, a preferred embodiments and 
aspects of the present invention will be described with 
reference to the associated drawings. As herein 
described, the following preferred embodiments and 
aspects are merely one example which embodies the 
present invention, and therefore, does not limit the tech- 
nical scope of the present invention in any manner. 
[0014] A self-diagnosing apparatus A1 of a refriger- 
ator according to the preferred embodiment is a self- 
diagnosing apparatus which is applicable to a refrigera- 
tor with a freezer for consumers. As shown in Fig. 1 , the 
device A1 is constructed with an inside temperature 
sensor 1, an outside temperature sensor 2, a dis- 
charged gas temperature sensor 3, a door switch 4, a 
timer 5, a compressor operation timer 6 (all of which up 
to this point are examples of detecting means), a mem- 
ory part 7 (which corresponds to memory means), a first 



set value memory part 8, a second set value memory 
part 9, a diagnosis calculation value judging part 10, a 
diagnosis memory 11, a diagnosis mode judging part 
12 (all of which up to this point are examples of diagno- 
sis means), a display lamp 13, a sound outputting part 
14, a sound data memory part 15 (all of which up to this 
point are examples of outputting means), a re-diagnosis 
timer 16, a re-diagnosis set time memory part 17, a re- 
diagnosis timer time judging part 18, a re-diagnosis 
memory 19, a re-diagnosis mode judging part 20, a re- 
diagnosis completion judging part 21 , a re-diagnosis 
completion memory 22, and a diagnosis switch 23 all 
connected to a control part 24. 
[001 5] The inside temperature sensor 1 , the outside 
temperature sensor 2 and the discharged gas tempera- 
ture sensor 3 detect an inside temperature, an outside 
temperature and a temperature of discharged gas 
which is discharged from a compressor, respectively. 
The door switch 4 is turned on and off as a door is 
opened and closed. The timer 5 measures an operation 
time of the refrigerator, while the compressor operation 
timer 6 measures an operation time of the compressor. 
[0016] The memory part 7 stores respective 
detected condition-indicative quantities which are 
detected by the detecting means, and holds the condi- 
tion-indicative quantities for a predetermined period. 
[0017] The diagnosis calculation value judging part 
10 performs predetermined processing on the respec- 
tive condition-indicative quantities which are stored in 
the memory part 7, to thereby calculate a diagnosis cal- 
culation numerical value, and compares the diagnosis 
calculation value with a first set value which is stored in 
advance in the first set value memory part 8 and/or a 
second set value which is stored in advance in the sec- 
ond set value memory part 9. A result of the comparison 
(i.e., a result of the diagnosis) is stored in the diagnosis 
memory 11. 

[0018] The diagnosis mode judging part 12 judges 
whether the apparatus is in a normal or abnormal con- 
dition from the result of the diagnosis which is stored in 
the diagnosis memory 11, and the display lamp 13 and 
the sound outputting part 14 display a result of the judg- 
ment. At this stage, the display lamp 13, by means of a 
lamp, visually displays the normal or abnormal condi- 
tion, while the sound outputting part 14 phonetically dis- 
plays the normal or abnormal condition by using sound 
data which are stored in sound data memory part 15 in 
advance. 

[0019] The re-diagnosis timer time judging part 18, 
in order to perform re-diagnosis after a predetermined 
time from the first diagnosis, judges whether a meas- 
ured time which is measured by the re-diagnosis timer 
16 has reached a time which is preliminarily stored in 
the re-diagnosis set time memory part 17. In accord- 
ance with a "re-diagnosis flag" which is set in the re- 
diagnosis memory 19, the re-diagnosis mode judging 
part 20 judges whether the current diagnosis is the first 
diagnosis or a re-diagnosis, and forces the steps related 
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to the first diagnosis to be bypassed if the current diag- 
nosis is a re-diagnosis. The re-diagnosis completion 
judging part 21 judges whether a re-diagnosis has been 
already performed, in accordance with a "re-diagnosis 
completion flag" which is set in the re-diagnosis comple- 
tion memory 22. 

[0020] Further, the re-diagnosis switch 23 is a 
switch to be pressed by a user for the purpose of start- 
ing a diagnosis of a refrigerator with a freezer. The con- 
trol part 24 controls operations of the respective parts 
described above. 

[0021] Now, a specific example of self-diagnosis 
processing by the self-diagnosing apparatus A1 which 
has such a structure as described above will be 
described with reference to the flow charts in Figs. 2 
through 7. 

[0022] Fig. 2 shows a schematic overall flow of self- 
diagnosis processing. As shown in Fig. 2, the self-diag- 
nosis processing is generally divided into a first diagno- 
sis routine and a re-diagnosis routine. The first 
diagnosis routine is a diagnosis operation which is exe- 
cuted immediately after a user turns on the diagnosis 
switch, whereas the re-diagnosis routine is a diagnosis 
operation which is executed after a predetermined time 
from completion of the first diagnosis routine. Thus, in 
the self-diagnosis processing, "abnormality" is not 
judged with only one diagnosis, but is judged with the 
re-diagnosis which is executed after a predetermined 
time. 

[0023] In the following, the contents of the process- 
ing will be described, in relation to each step. 

[Step S1: Operation condition monitor processing] 

[0024] This step is a step for acquiring data which 
are necessary for a diagnosis. Fig. 3 shows a detailed 
flow. 

[0025] First, the inside temperature sensor 1 
detects an inside temperature within the refrigerator 
(Step S1-1), and the detected inside temperature is 
stored in the memory part 7 under the control of the 
control part 24 (Step S1-2). Moreover, the outside tem- 
perature sensor 2 detects an outside temperature out- 
side the refrigerator (Step S1-3), and the detected 
outside temperature as well is stored in the memory 
part 7 (StepS 1-4). 

[0026] Further, the control part 24 calculates a 
compressor operation rate based on operation histories 
of the timer 5 and the compressor operation timer 6 
which are stored in the memory part 7, and the com- 
pressor operation rate is stored in the memory part 7 
(StepS1-5). 

[0027] A compressor vicinity temperature is 
detected by the discharged gas temperature sensor 3 
which is disposed at a discharge pipe of the compressor 
(Step S1-6), and stored in the memory part 7 under the 
control of the control part 24 (Step S1-7). 
[0028] With respect to the frequency of door open- 



6 

ing and closing, a door open/close time cumulative 
value and a door-open time cumulative value are calcu- 
lated based on operation histories of the timer 5 and the 
door switch 4 which are stored in the memory part 7 

5 (StepS1-8). 

[0029] The operation condition monitor processing 
is not limited to a situation where the diagnosis switch 
23 is pressed, but rather may be executed for every pre- 
determined time if necessary. The respective detected 

10 values (i.e., the condition-indicative quantities) which 
are stored in the memory part 7 are each cumulatively 
held during a predetermined period, and used for diag- 
nosis calculation processing which will be described 
below while referred to by a service person during main- 

15 tenance work. 

[Step S2: Diagnosis calculation processing] 

[0030] This step is a step of a first diagnosis and for 
20 turning on the display lamp 13 if a diagnosis result indi- 
cates abnormality. Fig. 4 shows a detailed flow. 
[0031] First, the re-diagnosis mode judging part 20 
judges whether the "re-diagnosis flag" is set in the re- 
diagnosis memory 19 (Step S2-1). The "re-diagnosis 
25 flag" is set upon completion of the first diagnosis (Step 
S4-1 which will be described later). If the "re-diagnosis 
flag" is set, the steps related to the first diagnosis are 
bypassed and steps related to a re-diagnosis (Step S4- 
4) and subsequent processing are executed. 
30 [0032] If the "re-diagnosis flag" is not set, subse- 
quent diagnosis calculation processing (Step S2-2) and 
diagnosis calculation value judging processing (Step 
S2-3) are executed. At these steps, the diagnosis calcu- 
lation value judging part 10 performs predetermined 
35 processing on the respective condition-indicative quan- 
tities which are stored in the memory part 7, thereby cal- 
culating a diagnosis calculation numerical value. As the 
condition-indicative quantities at this stage, data of a 
predetermined past period (history data or cumulative 
40 data) are used depending on necessity. The diagnosis 
calculation value is then compared with the first set 
value which is stored in the first set value memory part 
8 in advance. An example of the diagnosis calculation 
value may be a combination of the inside temperature, 
45 the outside temperature and the door open/close fre- 
quency. If the diagnosis calculation value is larger than 
the predetermined first set value, it is judged that there 
is an abnormality. Alternatively, if a diagnosis calculation 
value which is obtained from a difference between 
so detected values of a plurality of inside temperature sen- 
sors 1 is larger than the predetermined first set value, it 
is judged that there is an abnormality. 
[0033] At Step S2-3, if it is judged that the diagnosis 
calculation value is smaller than the predetermined first 
55 set value, the "diagnosis flag" of a normal mode is set in 
the diagnosis memory 11 (Step S2-4), and the display 
lamp 13 for informing abnormality is kept turned off 
(Step S2-5). 
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[0034] At Step S2-3, if it is judged that the diagnosis 
calculation value is equal to or larger than the predeter- 
mined first set value, the "diagnosis flag" of an abnormal 
mode is set in the diagnosis memory 1 1 (Step S2-6), 
and the display lamp 13 for informing abnormality is 
turned on (Step S2-7). 

[Step S3: First sound guide processing] 

[0035] This step is for informing a user of a result of 
the first diagnosis by means of a sound. Fig. 5 shows a 
detailed flow. 

[0036] First, the diagnosis mode judging part 12 
judges whether the "diagnosis flag" which is set in the 
diagnosis memory 11 is in the abnormal mode (Step 

53- 1). 

[0037] If the "diagnosis flag" is judged to be in the 
normal mode, the sound outputting part 14 retrieves a 
sound which is indicative of the normal mode and pre- 
liminarily stored in the sound data memory part 15, 
such as a sound reading, "The refrigerator is normally 
cooled." After the sound is outputted from a speaker, 
the series of processing is completed. 
[0038] If the "diagnosis flag" is judged to be in the 
abnormal mode, the sound outputting part 14 retrieves 
a sound which is indicative of the abnormal mode and 
preliminarily stored in the sound data memory part 15, 
such as a sound reading, "We have to re-diagnose. 
Please press the re-diagnosis switch in another 24 
hours." After the sound is outputted from the speaker, 
the following steps are executed. 

[Step S4 through Step S6: Re-diagnosis timer process- 
ing, Operation condition monitor processing, and re- 
diagnosis calculation processing] 

[0039] A series of steps are taken for performing 
timer processing up to a re-diagnosis after a predeter- 
mined time (24 hours in this example) since the comple- 
tion of the first diagnosis and for re-diagnosing. Fig. 6 
shows a detailed flow. 

[0040] First, the "re-diagnosis flag" is set in the re- 
diagnosis memory 19 (Step S4-1), the re-diagnosis 
timer 16 starts measuring time (Step S4-2), and the re- 
diagnosis completion memory 22 resets a "re-diagnosis 
completion flag" (Step S4-3). 

[0041] Following this, the re-diagnosis timer time 
judging part 18 judges whether a time which is meas- 
ured by the re-diagnosis timer 16 has passed 24 hours 
set in the re-diagnosis set time memory part 17 (Step 

54- 4). While the time which is measured by the re-diag- 
nosis timer 16 does not reach 24 hours, the display 
lamp 13 which was turned on at Step S2-7 is kept blink- 
ing (Step S4-6). When the re-diagnosis timer time judg- 
ing part 18 judges that the time which is measured by 
the re-diagnosis timer 16 has passed 24 hours, the dis- 
play lamp 13 which has kept blinking (Step S4-6) is 
switched to a continuous ON-state (Step S4-5). 



[0042] The re-diagnosis completion judging part 21 
thereafter judges whether the "re-diagnosis completion 
flag" is set in the re-diagnosis completion memory 22 
(Step S4-7). The re-diagnosis completion flag" is for 
5 forcing a re-diagnosis to be performed only one time. 
Since the "re-diagnosis completion flag" was reset at 
Step S4-3 in this example, the following Steps S4-8 and 
S4-9 are executed. 

[0043] Diagnosis calculation processing at Step S4- 
w 8 is exactly the same as that of Step S2-2 (i.e., the diag- 
nosis calculation processing related to the first diagno- 
sis) described earlier. Prior to this step, operation 
condition monitor processing (Step S5) is performed if 
necessary, which processing being exactly the same as 
15 Step S1 (i.e., the operation condition monitor process- 
ing related to the first diagnosis) described earlier. 
[0044] At the subsequent Step S4-9, the "re-diag- 
nosis completion flag" is set in the re-diagnosis comple- 
tion memory 22. 
20 [0045] After the re-diagnosis at Step S4-8 
described above, the device stands by until the user 
presses the diagnosis switch 23 (Step S4-10). 

[Step S7: Second sound guide processing] 

25 

[0046] This step is forjudging whether a diagnosis 
result is normal or abnormal using the diagnosis calcu- 
lation value which is obtained through the diagnosis cal- 
culation processing related to a re-diagnosis (Step S4- 

30 8), and providing the user with advice in the form of a 
sound regarding a method of usage for improvement 
action against the abnormal condition if it is judged that 
there is an abnormality. Fig. 7 shows a detailed flow. A 
threshold value forjudging whether the diagnosis calcu- 

35 lation value is normal or abnormal is the first set value, 
while a threshold value for judging a breakdown is the 
second set value. Needless to mention, the first set 
value less than (<) the second set value holds. 
[0047] First, the diagnosis calculation value which 

ao was obtained at Step S4-8 described above is com- 
pared with the first set value which is set in the first set 
value memory part 8 in advance (Step S7-1). 
[0048] If the diagnosis calculation value is judged to 
be smaller than the first set value, the sound outputting 

45 part 14 retrieves a sound which is indicative of the nor- 
mal mode and preliminarily stored in the sound data 
memory part 15, such as a sound reading; "The refrig- 
erator is normally cooled" (Step S7-2), and outputs the 
sound from the speaker (Step S7-3), and the display 

so lamp 13 which indicates the abnormality is turned off 
(Step S7-4). The "re-diagnosis flag" set in the re-diag- 
nosis memory 19 is reset (Step S7-5) and the re-diag- 
nosis timer 16 is reset (Step S7-6), completing the 
series of processing. 

55 [0049] If the diagnosis calculation value is judged to 
be equal to or larger than the first set value at Step S7- 
1 , the diagnosis calculation value is compared with the 
second set value which is stored in the second set value 
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memory part 9 in advance (Step S7-7). 
[0050] If the diagnosis calculation value is judged to 
be smaller than the second set value, the sound output- 
ting part 14 retrieves sound data of a usage method- 
related advice mode which corresponds to the diagno- 
sis calculation value from the sound data memory part 
15 (Step S7-8), and outputs the sound from the speaker 
(Step S7-9). 

[0051] The sound data of the usage method-related 
advice mode may read a sound reading, such as "Make 
sure the door is not opened too often" and "Make sure 
the door is not kept open for a long time" if the diagnosis 
calculation value is based on the history of the inside 
temperature, the history of the outside temperature, the 
door open/close frequency, or the like, or alternatively 
may for instance read, "Make sure the food is not 
crammed too densely in the refrigerator" if the diagnosis 
calculation value is based on a difference between the 
detected values of a plurality of inside temperature sen- 
sors 1. Depending on the diagnosis calculation value, 
the sound data may be an advice regarding a condition 
of installation, e.g., a message which reads, "Please 
keep the area around the refrigerator well ventilated" 
[0052] After the sound data are outputted, the "re- 
diagnosis flag" set in the re-diagnosis memory 19 is 
reset (Step S7-5) and the re-diagnosis timer 16 is rest 
(Step S7-6), completing the series of processing. 
[0053] Conversely, when the diagnosis calculation 
value is judged at Step S7-7 described above to be 
equal to or larger than the second set value, the sound 
outputting part 14 retrieves sound data of a breakdown 
repair request mode from the sound data memory part 
15, which reads for example, "Please call our service 
person" (Step S7-10), and outputs the sound data from 
the speaker (Step S7-11). The re-diagnosis timer 16 is 
thereafter reset (Step S7-6), completing the series of 
processing. 

[0054] As described above, the self-diagnosing 
apparatus A1 of a refrigerator according to the preferred 
embodiment, rather than only judging a normal or 
abnormal condition through a self-diagnosis, provides a 
user with advice in the form of a sound output as to an 
appropriate improvement action in the case when 
abnormality is not attributable to a breakdown of the 
machine but simply to an inappropriate condition of 
installation, usage or the like. Hence, the user himself 
can take improvement action against the abnormal con- 
dition without calling a service person, and additionally, 
can prevent a breakdown which is caused by continued 
long-term improper installation or usage. 
[0055] First, since a final judgment is made based 
on two diagnosis results, one from the first diagnosis 
and the other from a re-diagnosis which is executed 
after a predetermined time, it is possible to diagnose 
with excellent reliability. 

[0056] Still further, since a diagnosis is provided 
based on the condition-indicative quantities of a prede- 
termined past period, it is possible to accurately diag- 



nose without influence of a condition-indicative quantity 
which suddenly appears. 

[0057] In addition, since a display is given both vis- 
ually and as a sound, it is possible to inform a user of a 
5 diagnosis result accurately and in an easy-to-follow 
manner. 

[0058] Although a diagnosis is started when a user 
presses the diagnosis switch in the preferred embodi- 
ment above, the present invention is not limited to this. 

10 Instead, the device may self-diagnose every predeter- 
mined period (e.g., every week, every month), for 
instance. Further, in such a case, usage method-related 
advice may be outputted as a display of characters (on 
a liquid crystal display, for example). 

15 [0059] In addition, only a result of a re-diagnosis 
may be displayed without displaying a result of the first 
diagnosis. In this case, a display which for instance 
reads, "Please wait for a result of the diagnosis" until the 
result of the diagnosis becomes available. 

20 [0060] Alternatively, the device may provide usage 
method-related advice which encourages a user to 
improve the condition after the first diagnosis, and the 
device then may judge from a re-diagnosis whether the 
improvement action was effective. 

25 [0061] As described in the foregoing, the self-diag- 
nosing apparatus for a refrigerator according to the 
present invention is a self-diagnosing apparatus for a 
refrigerator which self-diagnoses an operation condition 
of the refrigerator, comprising: detecting means which 

30 detect a plurality of condition-indicative quantities with 
respect to the refrigerator; diagnosis means which com- 
pare the condition-indicative quantities or diagnosis cal- 
culation values which are calculated based on the 
condition-indicative quantities with a predetermined 

35 threshold value, judges whether an operation of the 
refrigerator is normal or abnormal, and selects a prede- 
termined improvement action which is set in advance for 
a diagnosed abnormal condition; and an outputting 
means which outputs the improvement action when it is 

40 judged from a diagnosis result which is provided by the 
diagnosis means indicating an abnormality. Hence, it is 
possible to self-diagnose the operation condition, and 
advise a user an appropriate improvement action, if 
there is an abnormal condition, which allows the user to 

45 take improvement action against the abnormal condi- 
tion by himself without calling a service person. It is also 
possible to prevent a breakdown which is caused by 
continued long-term improper installation or usage. 
[0062] Further, since the outputting means outputs 

so the improvement action to be taken based on a re-diag- 
nosis which is performed by the diagnosis means after 
the predetermined time, it is possible to diagnose with 
an enhanced reliability. 

[0063] Still further, memory means is provided 
55 which stores the condition-indicative quantities which 
are detected by the detecting means for a predeter- 
mined period, and the diagnosis means diagnoses 
based on the condition-indicative quantities covering 
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the predetermined period which are stored in the mem- 
ory means. Hence, it is possible to accurately diagnose 
without influence of a condition-indicative quantity 
which suddenly appears. 

[0064] Still further, since the outputting means pro- 5 
vide a visual and/or auditory display, it is possible to 
easily inform a user of a diagnosis result. 

Claims 

10 

1 . A self-diagnosing apparatus for a refrigerator which 
self-diagnoses an operation condition of the refrig- 
erator, comprising: 

detecting means which detect a plurality of 15 
condition-indicative quantities with respect to 
said refrigerator; 

diagnosis means which compares said condi- 
tion-indicative quantities or a diagnosis calcula- 
tion value which is calculated based on said 20 
condition-indicative quantities with a predeter- 
mined threshold value, judges whether an 
operation of said refrigerator is normal or 
abnormal, and selects a predetermined 
improvement action which is set in advance for 25 
a diagnosed abnormal condition; and 
an outputting means which outputs said 
improvement action when it is judged from a 
diagnosis result which is provided by said diag- 
nosis means indicating an abnormality. 30 

2. The self-diagnosing apparatus for a refrigerator of 
Claim 1 , wherein said outputting means may output 
said improvement action based on a second diag- 
nosis of said diagnosis means provided after a pre- 35 
determined time. 

3. The self-diagnosing apparatus for a refrigerator of 
Claim 1 or 2, comprising memory means for storing 
said condition-indicative quantities which are 40 
detected by said detecting means for a predeter- 
mined period, 

wherein said diagnosis means diagnoses based on 
said condition-indicative quantities covering said 
predetermined period which are stored in said 45 
memory means. 

4. The self-diagnosing apparatus for a refrigerator of 
any one of Claims 1 through 3, wherein said output- 
ting means may provide a visual and/or auditory so 
display. 
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